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INTRODUCTION
In recent years there has been an increase in the number of dental schools and orthodontic programs that have expanded, opened, or are being planned. [1] As the field of dentistry as a whole faces increasing competition due to the increasing number of graduates, an increasing number of providers besides orthodontists are beginning to offer orthodontic services. The specialty of orthodontics is also becoming more competitive in certain geographical areas.
For most practices successful marketing, both internal and external, has become essential to building a practice.
Orthodontists are more so now than ever looking to differentiate themselves amongst their colleagues and general dentists to market their practice. One of the ways an orthodontist can promote differentiation through education is by having a Master's degree. Another way to differentiate an orthodontist amongst his peers and general dentists is by obtaining board certification through the American Board of Orthodontics. In recent years, the requirements for board certification have decreased and the number of board certified orthodontists has gone up. Although these accomplishments may differentiate an orthodontist amongst his peers, little to no research has looked at whether patients recognize these credentials and use them in their treatment decisions when choosing an orthodontist.
New dental companies such as Invisalign@ are also marketing and training general dentist in orthodontic procedures and general dentist can even obtain their own board certification in orthodontics through the National Board of
Orthodontics. Can patients also spot these providers that do many of the same procedures as those who went through an orthodontic residency for two to three years?
B. Literature Review
According to recent data, 4,873 students graduated from dental school in 2010.
[2] In the past 10 years, Nova Southeastern University, University of Nevada, and AT Still University of Arizona have all opened new dental schools.
Many other schools such as the University of Louisville have increased their class sizes. In the past 2 to 3 years, the ADA has granted initial accreditation and classes have begun at the dental schools of Midwestern University in Not only has the number of new dentist and orthodontist entering the market substantially risen in the last 10 years, but the current economic climate has forced many existing practitioners to delay retirement to recover lost retirement assets. These two factors along with other reasons have increased competition for prospective patients among providers. This increasing competition has lead more general practitioners (GPs) to look for new avenues for marketing their practices. One of ways GPs can increase revenue and market to patients is by offering orthodontic services. As more GPs begin to offer orthodontic services and the numbers of current orthodontists increase, marketing to prospective orthodontic patients is becoming increasing important to building a practice.
According to estimates, Americans are subjected to more than 2,000 marketing messages per day. [5] With this cloud of influences surrounding prospective orthodontic patients, marketing for orthodontists in today's competitive market is essential for success. Marketing an orthodontic practice can be defined as a mind-set and a set of activities; a practice's total preparedness to deliver, position, and promote services of value, based on knowledge of needs and demands of patients and referrers. [6] There are two major forms of marketing an orthodontic practice: Internal marketing and external marketing. [7] Internal marketing focuses on existing patients and their experiences and also works to build staff interest and investment in the practice. The orthodontist needs to set the internal marketing tone and pace for the practice with the staff mirroring their example. Internal marketing works by turning each patient into a referral source.
A practice can position itself to stand out in a competitive market through a range of services, fee structure, office design, personnel, and communications. [6] The mission of the practice should be defined from the patient's perspective, not the practitioners. Perception usually is reality. The American Association of Orthodontists (AAO) conducted their own consumer study in 1997. Their sample population was female heads-of-households with children that were 25-44 years of age and had household incomes above $30,000. The AAO's conclusions from this study gathered that general dentists are the primary referral source for orthodontists and insurance also played a key factor in selecting an orthodontist. 92% of this population seemed to understand the difference between the services provided by orthodontists and general dentists, but 20% said they received orthodontic care from a general dentist.
During this period only half of consumers had heard advertisements about orthodontic care in the media. [14] Walley et al. also conducted a survey in 1999 that addressed patient and parent preferences for orthodontic practices. Their results revealed that the reputation of the practitioner was the most important factor along with the level of caring attitude the office projected. A close proximity to the patient's home was also deemed important. The price of the orthodontic treatment was found to be not as important as the payment plans offered. [15] Since 1997, the AAO has conducted numerous advertising campaigns in print, and that if their family dentist said they could do their orthodontic treatment, 112
of 117 were open to that. Reasons cited included were the established relationship with their general dentist, a perceived lower cost than a specialist, and that it would be "one stop shopping" (the doctor could handle both orthodontic treatment and general dental needs. [16] Since 2006, the AAO has used its advertising campaigns to convey the message that orthodontists have an additional 2 to 3 more years of education beyond dental school. This message was recently retested with their current campaign Because perspective patients may not recognize an orthodontist as having additional education and training, strategic marketing is very important to help attract and educate patients. One way to develop a successful marketing strategy is through a Strengths, Weaknesses, Opportunities and Threats (SWOT)
analysis. [12] This can be done by conducting marketing research amongst both local internal and external audiences. Lingg conducted a recent SWOT analysis as a pilot study and had prospective patients rate practice factors. [13] This study was just to validate the survey, but the follow-up study should be coming soon.
There are many ways practitioners can position themselves in a competitive market. Head-to-head competition is usually too costly in terms of time, effort, and resources. Instead, choose an identity that the market desires and possibly doesn't already exist. Be careful in choosing a practice identify based solely on excellent quality of treatment. Technical competence is expected by patients and referring dentist. [5] One type practice identity could be as the recognized authority by having more academic qualifications than competitors such as a C. Significance:
Within the last few years the AAO participated in ad campaigns designed to educate the general public about the specialty of orthodontics. Their goal is continued reinforcement that orthodontists have an additional 2 to 3 years more education beyond dental school than general dentists. There is very limited published current literature to validate if these ad campaigns have been effective.
There is also limited current literature on patient and parent preferences for orthodontic practices in the current market and if patients perceive additional education or certifications as being a recognized authority in the field. If an orthodontist is viewed as an authority in their field, patients should preferentially seek treatment in their office.
Very few general dentists were providing orthodontic services before treatments such as Invisalign® and Six Month Smiles® appeared in recent years. Invisalign® is a series of clear plastic aligners (trays) worn in sequence to straighten teeth.
The movements are set up by computer software and the aligners are fabricated us CAD/CAM technology. [20] Six Month Smiles® is a form of orthodontics that only straightens us front maxillary teeth using nickel-titanium wires and usually takes 6 months or less.
[21] The number of general dentists providing orthodontic services is increasing due to increasing numbers of recent graduates, larger student loans to repay, and less technical orthodontic treatment modalities.
Orthodontists need effective strategies for marketing to perspective patients in competitive markets and ways to differentiate themselves as specialist to attract potential patients.
This study may also aid in the decision of orthodontic residents to pursue board certification through the ABO or a Master's degree (when optional during their time in residency).
D. Purpose:
This study has the following aims:
• To determine if the general orthodontic patient population correctly knows the education levels for general dentists and orthodontists
• To determine if there is a difference in preference for orthodontic treatment among orthodontists with more credentials
• To determine if there is a difference in preference for orthodontic treatment from an orthodontist or a general dentist providing orthodontics
E. Hypothesis:
Null Hypotheses:
1. There is no difference in perceived education between general dentists and orthodontist 2. There is no preferred provider for providing orthodontic treatment based on print advertisements
Alternative hypotheses:
1. There is a difference in perceived education between general dentists and orthodontist 2. There is a preferred provider for providing orthodontic treatment based on print advertisements A. Sample:
CHAPTER II METHODS AND MATERIALS
The IRB number for this study is 11.0549 and it received exemption status. The sample population was taken from patients or parents/relatives of patients at the University of Louisville Orthodontic department. The participates were selected at random by being asked to fill out a survey as part of the registration packet for a new patient screening or being asked to fill out a survey while seated in the waiting room. A select number of participants were asked to take the same survey at the next appointment.
B. Inclusion/Exclusion criteria:
In order to best quantitatively analyze this study, research subjects that were selected to complete this study qualified using the following inclusion/exclusion criteria:
1. Subject had to be 18 or older 2. Subject had to have no previous formal dental training 
C. Data collection:
Before participating in this study, all subjects were informed of the subject matter involved in the questionnaire and given written consents and the survey questionnaire. By filling out a questionnaire, the subjects gave their consent for the study. Subjects were only approached in the Orthodontic/Pediatric waiting room of the University of Louisville.
Subjects were first asked to quantify the educational requirements of general dentists and orthodontists for both College and Post-College. Subjects were then given an advertisement for an orthodontic provider and then asked to compare 4 additional provider advertisements to the first advertisement using a visual analog scale(VAS). They used the VAS scale to rate if they were more or less likely to see the provider if cost and convenience were the same.
Provider #2 was an orthodontist with a Master's degree. Provider #3 was an orthodontist with board certification through the American Board of Orthodontics.
Provider #4 was an orthodontist with both a Master's degree and Board Certification. Provider #5 was a general dentist providing orthodontic, restorative and cosmetic procedures who also had board certification through the National Board of Orthodontics. Subjects were also given a blank to fill in why they selected their answers. 
CHAPTER III RESULTS
The data consisted of 191 subjects, 149 of which were female, 41 of which were male, and one with missing gender. The mean age was 42, the median age was 41, and the age ranged from 18 to 76, with 41 missing. There were 143 subjects who reported Caucasian race, 28 African American, 10 reporting other ethnic groups, and 10 missing. Table 1 gives distribution of subject characteristics by gender and ethnic group. Subjects were asked to estimate average total education for a general dentist and for an orthodontist, in years. In addition they were asked to rate, in VAS scale, how likely they would see providers with the following advertisements compared to a base orthodontic advertisement:
Provider 2: Orthodontic advertisement with an orthodontist holding a
Master's degree.
Provider 3: Orthodontic advertisement with an orthodontist having ABO certification.
Provider 4: Orthodontic advertisement with an Orthodontist holding a
Master's degree and having ABO certification.
Provider 5: General dental practice advertisement for Orthodontic services with the general Dentist having a form of board certification through the National Board of Orthodontics. For question 1, (do the subjects believe that general dentists and orthodontists have the same average level of education), the answer is no. The perceived average education for a general dentist was significantly lower than that for an orthodontist (mean difference =-1.5 years education, median difference -2 years education, standard deviation 2.1 years education). The p-value was <0.0001 using both paired t-test and signed rank test. Tables 3a and 3b show results for questions 2 (comparing VAS scores for Providers 2 through 5). There was too much missing data to make an overall comparison (see Table 1 b), so paired comparisons were made instead. There was a significant difference between VAS scores for Provider 2 and all other providers, with provider 2 having a significantly lower VAS score compared to all other providers. P-values were all less than 0.001, using paired t-test or Wilcoxon Signed Rank test. Mean differences ranged between -0.4 (between providers 2 and 3) to -0.9(between providers 2 and 4). There was also a significant difference between Providers 3 and 4, with both p-values again less than 0.001. The mean difference was -0.4, and there was no median difference. There were no significant differences between providers 3 and 5 or providers 4 and 5.
Some caution is warranted for the analysis of the second question because of the high percentage of missing data comparisons. Table 3 shows missing data for providers 2 through 5 at 46 for provider 2 and a maximum of 75 for provider 3.
When paired comparisons are made, the missing data increases since analysis is only done when both paired observations are not missing. For example 82 out of the 191 observations were missing for the paired comparison analysis between VAS scores for providers 3 and 4.This analysis assumes that the data were missing completely at random. Table 3c compares each provider to see if the perceived ranking is significantly different from 3. The value 3 is the assigned value of the control, Provider 1, that all other providers were compared to. All providers 2 through 5 are significantly different from 3. Provider 2 has the smallest mean difference from 3 of 0.21, and also the largest p-values (0.14 for t test, and 0.013 for the Wilcoxon test). Note that these mean differences can also be derived from the values for the mean of each provider in Table 1 b, simply by adding 3. However Table 3c also provides tests of significance and confidence intervals. Table 4 provides agreement statistics for the different characteristics. The intraclass correlation coefficient is provided [22] . However there are some drawbacks to these , and therefore the Concordance Correlation Coefficient [23] [24] is also provided. Percent Agreement and Spearman's correlation coefficient are shown as well. The confidence intervals for Lin 's concordance correlation coefficient are noticeably wide . This is because of the small sample size (4 subjects were included in the validity study, and some of these have missing values for some of the ratings) .
Note that because of the exploratory nature of the study, no adjustments were made for multiple testing. 
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... and some prefer it. [16] This survey had answers for why patients would choose provider #5 such as: "Love the idea that family dentist could also be the family orthodontist. Much more personable and very much more convenient than going between the two" and "I would more than likely go with a family dentist for well rounded care."
Newly formed orthodontic residency programs are also flooding the work force with orthodontists faster than the population can keep up. [4] New orthodontists must compete for patients and even established practices must focus increasingly on marketing strategies to maintain new patients.
The surveyed population was primarily female at 78.4%. This is consistent with other studies that have found that women are the primary decision makers when it comes to choosing an orthodontist. [15] The population was also primarily 30-49 years old. This is the demographic that primarily has children aged 7-15 (the target age for orthodontists).
The results showed accuracy in the total years of education for orthodontist at 8.67 (actually 10-11) and general dentist at 7.18 (actually 8) The results of the study also showed that the surveyed population does recognize the difference in education levels between orthodontists and general dentists as an extra 1 .52 years. This number is slightly lower than 2-3 years, but the age group that would most likely have children ages 7-15 (age orthodontist usually treat) was more accurate in their answers. Ages 30-39 answered 2.13 years and ages 40-49 answered 1 .67 years. These are the age groups that the AAO have primarily focused on with their advertising campaign. [14] This study also looked at how patients would recognize providers as authorities The most preferred provider was the orthodontists with the most credentials, provider #4 with a mean of 4.01. This was 1.01 higher than the orthodontists without any extra education/certifications, provider #1. It was interesting that even though the overall mean was lower for provider #5 (3.82), comparing provider #5 to provider #4 showed preference for provider #5 by 0.22. This difference however wasn't statistically significant. Provider #5 was the general dentist providing orthodontics with certification through the National Board of Orthodontics. These results support the AAO's research that patients do not have a problem seeing their general dentist for their orthodontic treatment.
There was also no significant difference between provider #3 (the orthodontist with ABO certification) and provider #5. Even though those surveyed perceived board certification preferentially, they didn't recognize the difference between an organization that certifies only orthodontic specialist and one that is for general dentists. This was expressed well by the participant that answered, "National board certified maybe as a teacher. National board sounds better to me than American Board, although they may be the same."
The results of the validity data were very weak. Ten surveys were planned to be passed out twice at the two consecutive appointments (about 4-6 week intervals). [26] Only provider #4 had low ICC due to missing data for 2 of the surveys. The eee for all the questions that were able to be tabulated also closely followed the line.
A. Summary:
CHAPTER V
CONCLUSIONS
The aims of this paper were to determine if the patients or parents of patients at the University of Louisville orthodontic clinic were aware of the correct education levels for general dentists and orthodontists. The study also looked at if there was a perceived preference for an orthodontist with an increasing number of credentials/certifications or a general dentist with an orthodontic certification for providing orthodontic treatment. This study was able to determine that the surveyed population was accurate in their assessment of education levels for orthodontists and general dentists. The population had the strongest preference for the orthodontist with the most credentials, especially ABO certification. A Master's degree was not understood by those surveyed very well and didn't exhibit much preference. This population would also likely see a general dentist for their orthodontic treatment needs.
B. Conclusions:
Possibly through the AAO's effort the sample population is aware of the difference in education levels between orthodontist and general dentists.
Orthodontists that advertise their extra education/credentials may by preferentially viewed by prospective patients. ABO certification may be a worthwhile pursuit to attract new patients. Advertising a Master's degree by itself may be viewed preferentially by patients. Orthodontics is at a crossroads and will have to compete directly with general dentist for future orthodontic patients.
Orthodontics as a specialty must strive to educate the public about ways they are different than general dentists other than just of extra education.
This study had several weaknesses that could be corrected in future studies.
There was only one population surveyed. Surveying a population of private practice patients or parent's of pediatric dentistry patients would allow for comparisons to the currently surveyed population. Many of the surveys weren't completely filled out. This could be corrected by using a computerized survey, more clear survey directions, someone checking surveys as they are handed in, or having a significantly increased number of surveys and being able to discard incomplete surveys.
There could have also been incorporated bias for the providers at the end of the survey. This could be corrected by randomizing the order of providers for the second question of the survey.
The validity data could have been more accurately collected. The number of surveys handed out twice was too low and the timeframe between surveys was too long. A larger group of participants could have been mailed another survey a week later or asked to go online and fill out an electronic survey a week after the first survey.
Future studies could correct these problems and look at other population groups.
